Tonic angiotensinergic inputs to neurons in the anterior hypothalamic area of rats.
We have previously reported that microinjection of angiotensin II into the anterior hypothalamic area (AHA) produces a pressor response in rats and that the angiotensin AT1 receptor antagonist, losartan, similarly injected causes a depressor response in hypertensive rats. In this study, we examined whether endogenous angiotensins are involved in activation of neurons in the AHA. Male Wistar rats were anesthetized and artificially ventilated. Extracellular potentials were recorded from single neurons in the AHA. Pressure-ejected application of angiotensin II and glutamate onto some neurons in the AHA increased their firing rate. The increase of unit firing induced by angiotensin II but not by glutamate was inhibited by losartan. Application of losartan alone inhibited the basal firing rate of angiotensin II-sensitive neurons in a concentration-dependent manner. Application of the angiotensin AT2 receptor antagonist, PD123319, did not affect the increase of unit firing induced by angiotensin II and the basal firing rate of angiotensin II-sensitive neurons. Pressure application of angiotensin I onto angiotensin II-sensitive neurons also increased firing rate and the increase of unit firing by angiotensin I was inhibited by the angiotensin converting enzyme inhibitor, captopril. Captopril alone inhibited the basal firing rate of angitensin II-sensitive neurons. Acetylcholine did not affect unit firing of angiotensin II-sensitive neurons, whereas it increased the firing rate of some angiotensin II-insensitive neurons in the AHA. Increases of blood pressure by intravenous phenylephrine completely inhibited the basal firing rate of angiotensin II-sensitive neurons. These findings suggest that some neurons in the AHA are tonically activated by endogenous angiotensins. It seems likely that newly synthesized angiotensins are used for the angiotensinergic transmission in the AHA.